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•'ENANTIOKSRS OF PHENOXY * DERIVATIVES OF BENZYL 
KORPMOLINE AND SALTS THEREOF 1 ' 

The present inv ntion relates to RR and SS nantiomers 
of phenoxy derivatives of benzyl morpholin and salts 
thereof, to a process for their preparation and to 
pharmaceutical compositions containing them. 
U.S. patent No. * , 229 ,449 describes, among the others, 
2- -phenoxy -benzyl )-norpholine derivatives of the 
following formula (I) 



wherein R is a C -C. alKoxy group or a trihalomethyl 
group, and their ph&rnieceuTi cally acceptable salts. 
Due to the presence of the two chirel centers at The 
carbon atoms 2 end 3 in the above formula (I), for 
each compound of formula (I) two couples of enantiomers 
exist. These two couples, which are in e diestereoiso- 
meric relations hip one to the other, are identified by 
rhe symbols (g jf RS,R§f and t respectively (±> RS,SR. in 
' !r a^rdance with! UPAC, NOMENCLATURE OF ORGANIC CHEMISTRY, 
1979 Edition, Section E t 469. 




CD 



In the formula (I) and in the other formulae of this 
specification the two cSiiral centers have been convention- 
ally numbered 2 and 3 in order to be able to indicate 
unequivocally the absolute configuration of each center, 
5 when available. Such a conventional numbering* however, 
is independent -pf the numbering required, e.g. by the 
XUFAC Nomenclature, for a correct naming of the involved 
compounds* 

While mention of specific diastereoisomers , i.e. 
10 couples of enantioroers , of the above formula (2) was 

given' in U.S. Patent No. 4, 229,449, no specific mention 
was therein made of the single enantiomers deriving there* 
from. 

The present invention provides a 2R, 3R or 25, 3S 
15 enantiomer of a compound of formula (I) and the pharmaceut- 
ical^ acceptable salts thereof. An enantiomer of the 
invention will therefore be either a dextro <+) or a 
levo (-) enantiomer. Preferred confounds of the invention 
are those wherein R is methoxy, ethoxy or trif luoromethyl. 
20 The present invention includes also 

the bioprecursore and, as already said, the pharmaceutic- 
ally acceptable salts of the 2K,3R or 2S,3S enantiomers 



f f nnula (I), as well as the pharmaceutical compositions 
containing the said enantiomers or their salts. 
Examples of pharmaceutical ly acceptabl salts of 
the enantiomers of the invention are both the 

salts with inorganic acids, for example hydrochloric 
acid, hydrobromic acid, sulphuric acid t and the salts 
with organic acids, including optically active acids, f r 
example, citric acid, tartaric acid, methanesulphonic 
acid, fumarie acid, maleic acid and mandelic acid. 
Preferred salts are those with hydrochloric acid and 
methanesulphonic acid, the more preferred ones toeing 
those with methanesulphonic acid. 
Examples of specific preferred compounds of the 
invention are the follovring (+) and <-) enantiomers: 

<- )c-f* -(2-methcxy-phencxy )-ben2yl7-morpholine ; 
(- ) 2~f* - ( thoxy pnenoxy ) -benzy \7-™>rpholine ; 
(^)2^^<-(2-€Xhoxy-phencxy )*ben 2 ylJ-morpholine ; 
(- ) * - ( 2*e thoxy-phenoxy )-benzyX7-morpholine ; \ 
C*)2-/"tt-(^-trifluoromethyl-phenoxy)-benzy57-aDrpholine; 
(•)2-Z"i-C^-trifluoromezhyl-phenoxy)-benzy5j-morpholine , 
and their pharmaceutical ly acceptable salts, in particu- 
lar the salts with hydrochloric acid or methenesulphonic 
acid. 



The conpounds of the invention may be prepared by a 
process comprising: 

(a) reacting the (i)RS.RS recemic form or a compound of 
formula (I), as Tree base, with en optically active 
acid, so obtaining a mixture of two dlastereoisojoeric 
salts; 

(ti separating the obtained salts by crystallization; 
(c) optionally liberating the dextro (-) or levo (-) 

enantiomeric base frorr. the respective separated 

salt; and 

(d> optionally salifying the obtained dextro <->} or 

levc enantiomeric base with a pharroaceutically 

acceptable acid. 
The reaction of the (* )RS ,R5 racerr.ic forrr. of a coispcur.S 
of formula Cn at free base with an optically active 
acid may be carried out with any suitetle optically 
active acid which may be, for instance, I. (- ;• mar.Selic 
acid, D \-> mandelic acid, 1C- CO cawphersut for.ic acid. 
1 (->) diber.royl tartaric acid, L (-) pyrrol idon-carboxylic 
acid, 1 <-) tartaric acid or D <-) tartaric etid. 
This salification reaction is preferably performed in 
an organic, preferably anhydrous, solvent, which aay be % 
for instance, methanol, ethenol , dioxane or dimethyl- 
f orneaide • 



If necessary, the precipitati n of th obtain d all 
from the reaction solvent nay be favoured by adding 
an anhydrous apolar solvent which may be, for exajqp&c* 
diethyletheri n-hexane or cyclohexane. 
The separation of the desired salt from the diastert©- 
isomeric mixture is preferably carried out by frerrti - 
nal crystallization from an appropriate solvent whtch 
may be, for example, methanol or ethanol . 
Preferably an anhydrous solvent is used* 
The optional liberation of the corresponding dextr© (+ 
or ievo (-) enantiomeric base from The separated salt 
may be carried out by treatment with a small excess of 
any suitable base. An inorganic base such as, for 
instance, an alkali metal or elkaline-earth metal 
hydroxide or carbonate or bicarbonate, is preferably 
used. Sodium or potassium carbonate or bicarbonate 
are particularly preterreC bases. 

The optional salification of an obtained dextro («*) or 
levo (-) (enantiomeric base may be carried out by 
reaction with a stoichiometric amount or a small exc s 
of the desired acid in an appropriate solvent. Thus, 
for example, the salt with hydrochloric acid may toe 
obtained by treatment with anhydrous gaseous hydro- 
chloric acid or en anhydrous alcoholic solution or 
hydrochloric acid in an anhydrous solvent such as, .g 



diethyleth r, toluene. ethanoi;and isolating th 
hydrochloride by filtration or evaporati n of the s lvent 
Analogously, the celt with methanesulphonic acid »ay be 
obtained, for example, by adding an ethanolic s lution 
of methanesulphonic acid to the ethanolic mixture of 
the enantiomeric base* 

The precipitation of the me thane sul phoneme salt mey be. 
if necessary, favoured by the addition of an anhydrous 
epclar solvent which may be Tor example, diethylether. 
n-hexane or cyclohexane. 

All the reaction steps reported above from a) to d) may 
be carried out at a temperature varying from about 0°C 
to about 5C*C, the roorr. temperature being, in any case, 
the preferred one. 

The preparation of the compoundV of formula (I) as a 

fixture of diastereoisomers and as separated diastereo- 

isomers is reported in U.S. patent No. 4,229,449. 

In a.-> alternative approach 

compounds of the invention may 

be -prepared by a process comprising: 

reducing the (*J or i-) enantiom^n of a glycidic 

acid of formula (22) \ 




(ID 



or a derivative thereof, -eo obtaining th (*) or 
(-) enantlomer of the cinnamyl alcohol-2,3- poxld 
of formula (III) 



(III) 



(b) reacting a (4) or (•) enantlomer of formule (III) 
with a phenol derivative of formula (IV) 

OH 




(IV) 




wherein R is as defined above, so obtaining a .<*.) 
or (-) enantlomer of formula (V) 



(V) 



wherein R is as defined above; 

(c) esterifying e (4) or (-) enantlomer of formula (V) 
with a carboxylle acid, or a reactive derivative 
thereof, so obtaining a (-) or (-) enantioroer of 
formula (VI) ^ 

c 

R 

wherein R is as defined above and is the residue 
of a carboxyllc acid; 

(d) esterifying & (4) or (-0 enantlomer of formula (VI) 
with a sulphonic acid\ or a reactive derivative 
thereof, so obtaining a (O or (-) enantlomer of 
formula (VII) 




e 




(VII) 
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(f) 

10 



(9) 

15 



wherein R and R^ are as defined above and R^ is the 
residue of a sulphonic acid; 

making an epoxide from a (+) or (•) enantiomer of 
formula (VII) in the presence of a base so obtaining • 
(+) or M -enantiomer of formula (VI2Z) 



wherein R is as defined above} 

reacting a {+) or (-) enantiomer of formula (VIII) with 
ammonia , so obtaining a (*) or {-) enantiomer of 
formula (IX) 



wherein R is as defined above; 

reacting a (+) or <-) enantiomer of formula (IX) with 
compound of formula (X) 





Y-CH 2 -CO-Y 



(X) 



wherein ¥ i6 halogen , so obtaining a (+) or (-) 
enantiomer of formula (XI) 




wherein R and Y are as defined above; 
(h) cyclizing a <*) or (-) enantiomer of formula (XI) 
so obtaining a (♦) or (-) nantiomer of formula 



(XII) 




(XII) 



wherein R is as defined wove; and 
(i) reducing a (+) or (-) enar.tiomer of formula (XII) 
so obtaining a (*) or (-) enantiomer of formula 
(I) and, if desired, converting the obtained 2R« 3R 
or 2S,3S enantiomer of formula (I) into a pharma- 
ceuticelly acceptable salt thereof. 



A derivative cf tne glj/cidic acid of formula (II) may 
be, e.g., an anhydride, preferably a mixed anhydride. 
The carboxylic acid employed in the above esterification 
step (c) may be either aliphatic, e.g. a C ? -C fc aliphatic 
carboxylic acid such at, for instance, acetic or 
propionic acid, or aromatic, e.g. benzoic or £-nitro- 
•benzoic acid. 

The F residue of a carboxylic acid in the above formulae 
(VI) and (VII) is, e.g., acetyl, propionyl, benzoyl or 
p-nitro-benzoyl . 

The sulphonic acid employed in the esterification step 



(d) is, for example, methanesulphonic acid, thane- 

Bulphonic acid, benzenesulphonlc acid or j>-toluenesulphanic add. 

Th R_ residue of a sulphonic acid in the above formula 
2 

(VII) is. e.g.. ne thane sul phony 1 , ethanesulphonyl. 
benzene sulphonyl or |^toluenesulphc«T> r l t preferably methanesulphonyl . 
The halogen Y in the compounds of formula (X) and 

*>nrmul * (XT) i». rr#»f«rAh1y, chlorine, bror.in« or 
iodine, roost preferably chlorine. 

The reduction step (a) may be carried out with BK^ or 
a mixed hydride such as, e.g., WeBK 4 following known 
procedures, preferably operating under cooling, e.g. 
around O'C. in a suitable anhydrous inert solvent which 
may be, for instance, absolute ethanol, diethyl ether 
or tetrahydrofuran. 

The reaction of an enantiomer of formula till) with a 
compound of formula (IV) is preferably carried out by 
heating, e.g. at a temperature between about 60 r C and 
about 120 P C , in the presence of a base such as* e.g.. 
aqueoue sodium or potassium hydroxide, preferably in 
absence of any other solvent. 

The esterif ication of ar. en ant i oner of formula \ V) t 
give e compound of formula (VI 5 is preferably performed 
with a reactive derivative of a carbcxylie acid, 
preferably a carbbxylic acid halide, in particular 
chloride, operating under cooling, e.g. at about -1C*C 
toO°C.or at room temperature, in an anhydrous organic 



solvent, e.g. benzene or toluene, in th pr sence of 
a base which nay be. for exampl , an organic base such 
as, e.g.. triethyla^ine or pyridine: according to e 
preferred procedure, pyridine is used as solvent in 
absence of any other base. 

The esterif ication of an enantioioer of formula (VI) to 
give a compound of formula (VII) is preferably carri c 
out with. a reactive derivative of a sulfonic acid, 
preferably a sulfonic acid halide, in particular th 
chloride, e.g. Piexhanesulf onyl chloride or g-toiuene- 
sulfonyl chloride, in the presence of an acid acceptor 
which may be, for instance, an organic base as tri - 
thylaniine or pyridine. 

The reaction is preferably performeC under cooling, 

e.g. ct -iO« to 6 r C, in. a cvitcblft ar.hydrout ce>:v©n: 
such as. e.g. , benzene, xoluene ,»oet^lena chloride or pyradinerwtaen 
pyrldina is use4 ~s solvent, it also acts as a base. 
The trans fcmr.ati or. of a compound of formula (VII) intc 
a compound of formula (VIII). is carried out by reaction 
with a suitable base, preferably ar. inorganic base such 
as, e.g., an alkali rcetal or alkaline-earth aetal 
hydroxide, preferably sodiun. or potassium hydroxide. 
Preferably the reaction is carried out at roosi tar.pe- 
reture in an aqueous organic solvent such as, e.g. 
dioxane or diroethylf ortnairiide . 



The subsequent reaction of the epoxide of formula (VIII) 
with ammonia la preferably carri d out at room tempera- 
tur with 30-32% aqueouB ammonia in a suitable solv nt 
which may be, for instance, dimethylaceta^ide or an 
aliphatic alcohol, e.g. methanol or ethanol. 
The reaction between an obtained enantlomer of formula 
(IX) and a compound of formula (X) may be, e.g., p rfor- 
med in the presence of a base, e.g. an organic base 
such as, for instance, triethyl amine , preferebly op ra- 
ting under cooling, for example at -10 6 C to 0°C, in an 
anhydrous inert solvent, e.g. an halogenated hydrocarbon 
such as, e.g., methylene chloride. 

The subsequent cyclizetion of an enantiomer of formula 
(XI) may be, e.g., performed by treatment with a base, 
for example with potassium tert .butoxide in tert. butyl 
alcohol at roon. temperature, according to known proce- 
dures . 

Tne reduction of ar* obtained enantiomer of formula (XII) 
mav be, e.g., carried out by treatment with 3H or a 
n.ixed hydride, for instance LiAlK^ or Na3K^, in an 
anhydrous inert solvent such as. e.g., die thylcther , 
tetrahydrofurane, dloxane or toluene, at temperatur s 
varj'ing frorr. about 0*C.to the reflux .temperature; a 
particularly suitable reduction procedure involves the 
use of Red-Al (Vitride ) as the reducing agent in 



anhydrous toluene et roor. teir,peratv;r ♦ 

The optional salification of an obtained cnantioiaer of 
formula (I) nay be carried cut in any conventional vay 
acccrding to known salification procedures. 
Tne glycidlc acid enar.ticr.err of formula Clli, u&*.d as 
starting material in the alternative process approach 
described above, are either known cosnpoundf or compounds 
that can be prepared by known methods fro© kntwn 
compounds: see, for instance, K. Harada, J. Crg. rnen . . 
31 , 3497 t 1956. 

Tne compounds of the invention 

are active on the central nervous system, in particular 
as antidepressant agents, as is shown, e^g., by their 
ability in raising the concenx.ret.ion of pKysi c log! ly 
active monoamines, by blocking their vrprake an4 or 

by desensitizing ct-Z presynaptic receptors. 
At is known, an important property of antidepressant 
tjwvs is th*.ir ebili-ty of blocking nallro^ran3mixt.er 
upxake at cerebral synapses f . I versen L.L. , . Fharm. 
Pharmacol . t 37:42-, 1965:, and further important- property 
may also be the ability of tJcokin? or desensitising 
^ -2 andrenoreceptors (Chapleo C # B», J, Med, Chen^ 

2c:B23, 1983) # 

The- conpeunds of the inverktlo* were found to t>e able 
to Increase the concentration of biogenic amines both. 



in vitro (vher activity was determined, e*g., with 
radioactively label! d compounds according to the 
exp rimental method described by Snyder S.K« in J. 
Pharmacol. £xp. Ther. . 165:76, 1969) and in vivo . 
by a variety of methods. 

The physiologically active monoamines whose concentra- 
tion is raised by the compounds of this invention 
include serotonin, norepinephrine and dopamine. 
The antidepressant activity of the compounds of this 
invention is proved also by the fact that thiy are 
active in preventing reserpine-induced blepharospasm 
end hypoxemia in mice. 

The compounds of this invention may also find use, 
e.g.. in treating disorders of sleep and as minor 
tranquilizers . 

?ne toxicity of the co-pounds of the invention is 
negligible, "vnerefore they car. be safely used in 
therapy . 

The compound* ef the present invention are preferably 
administered cr&lly, although they can be administered 
alsc ir. ether conventional ways, for example, by 
injection or by rectal way. 

The dosage suitable for the oral administration to 
adult humans of the compounds of the invention, is 
preferably C. £-20 mg pro dose 2-< tines a day. 
Pharmaceutical con^ositione according to the invention 
comprise a 2R, 3R or 2S , 3S enantiomer of a compound of 
formula (I) or a pharmaceutical^ acceptable salt 
thereof as active ingredient and a pharmaceutical^ 
acceptable carrier and/or diluent. The 
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conpositions may l>e pr par d according to 
conventional methods with the usual ingredients. 
Thus, for oral administration, the pharmaceutical 
compositions containing the compounds of the invention 
are preferably tablets, pills or capsules which contain 
the active substance together with diluents • such as, 
for example, lactcse. dextrose, sucrose, manr.itol, 
sorbitol, cellulose ; lubrif icantE, for instance , silica, 
talc, stearic acid, magnesium or calcium stearate and/or 
polyethylene glycols; or they may also contain binders, 
such as, for exa." le , starches, gelatine, methyl cellu- 
lose , gum arable, tragscanth, polyvinylpyrrolidone; 
disintegrating agents, such as, for instance, starches, 
acinic acid, alginates; effervescing mixtures; 
dyestuffs; Ev.et:?r.sr£ ; vettir.£ agents, sucr. as , fcr 
instance, lecitnin, polyst rbates . leuryla-lpr.ates; 
an£. in general, ner.-tcxic and pharmacologically 
inactive substances usei ir. pharmaceutical formulations. 
Said pharmaceutical, preparations may be mar.-f actured 
in marker, fcr example- by oeans of <nixir.£ f 

granulating, tablet ting, sugar -costing, or film-coating 
processes. 

Also the ether pharmaceutical formulations containing 
the compounds of the invention may be prepared by known 
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meth ds and they can be, for example), syrups r dr pa f r 
the ral administration, sterile solutions for injection, or 
6 uppo s i tor ies • 

In the following Examples, Example 2# Examples 3 to 11 
5 together and Examples 3 to 12 together illustrate the 

preparation of a 2R,3R or 25, 3S enantioaer of a compound f 
formula (I) or of a pharmaceutical^ acceptable salt 1 
thereof. Example 13 illustrates a pharmaceutical 
composition incorporating such an enantiomer. 
10 Where unspecified the [*3 D values are for 1% 

concentrations in 95% ethanol. 

"VITRIDE" and -PARTISIL" are Registered Trade Marks. 
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Example 1 

To a solution of < 2-ethoxy-ph noxy ) -benzyl^-morpholine 

(2) BS,RS diastereoisomer (1.6 9) in anhydrous thanol, 
methanesulphonic aeid (0.33 ml) was added. By dilution with 
diethyl ether (200 ml) a solid precipitated. This was 
collected by filtration to give 2-£ - (2-ethoxy-phenoxy)- 
-benzyl7-morpholine methanesulphonate m.p. 146-147*C, 
U.V. (MeOH):^^ - 275 nini Ej* ff » 50, as the UIRS.RS ra- 
ceir.ic form. 

. . I 

Example 2 

An aqueous solution of (*) RS,RS 2-.£- (2-etho*y-phenoxy ) - 
-benzyl? -roorpholine methanesulphonate (m.p. 146-147*0} 40 g) , 
made basic with potassium carbonate, was extracted twice 
with ethyl acetate. The organic solution was washed with 
water, dried on sodium sulphate and evaporated to dryness 
under vacuo . The free base (31 g) was dissolved in anhydrous 
ethancl (14 0 jt.1 ) and to the solution M*l mandelic acid 
,,5,0f e) dissolved ir. anhydrous ethanol (140 ml » was added. 
The precipitate was filtered to give 18.85 g of a solid 
having m.p. 13«-151<C and (-) 48.01 (1% solution in 

B0% ethanol). After crystallization from anhydrous eth&r.el 
(200 ml). 16.66 g of a profuct (mandelate salt), melting e. 
151-153«C, were obtained; «* * 4S.09 (1% solution in 

80% ethanol). This mandelate salt was dissolved in HjO. the 
solution was basified with potassium carbonate and the base 
extracted with ethyl acetate. The organic solution was 
dried over sodium sulphate and evaporated to dryness under 
vacuo. The oily residue consisting of (-) 2S,3S-2-£- (2- 



-ethoxy-phenoxy) -b nzyiy-morpholin (12.15 9) wee taken up 
with ethanol end an ethanclic solution of nethanesulphonic 
acid (3.72 g) was added. After dilution with diethyl ether 
a precipitate formed which was filtered to give (*) 2S,3S- 
_2-/#c- (2-ethoxy-ph noxy) -benzyl?-Jnorpholine m than sulphe- 
nate (13.05 g> ; n.p. 100-102«C, * 21 ' 89 ° M% *° lut4on 

in 55% ethanol) . 
Molar purity (D.S.C.) «= 98*. 
N.M.R. (CDCl 3 )Jt 1.42 (t, 3H, CH 3 -CH 2 >r 

2.71 <s, 3H, CH 3 S03> . 

2.84- 3.50 (Jr., 4K, CHj-N-Cl^) , 

3.85- 4 .40 (IT., 3H, CH 2 -0-CH| , 
4.05 (q. 2K, CH 2 -0-Ar), 
5.14 (c, 1H. O-CK-Ar) , 
6.64-6.9 2 (ir», 4H, Ar £ £) , 
7.33 (Jr., 5K. Ar-CH) . 

9.20 (bs, 2H, NK,) . 
The san.6 method was used tc prepare, starting fror. D(-t 
jr.andelic acid, the levc isoners <-) 2R. 3R-2- •? - (2-ethoxy- 
-phenoxy) -benzyl! 7 -morpholine and <-) 2K , 3R-2- - < 2- 
-ethcxy-phenoxy ) -benzylf'-rncrpholine xrethanesulp'r.onate . 
the latter having m.p. 100-1C2«C, ^ n * SCl * 

lution in 95% ethanol). 

By proceeding analogously the following enantiomers w re 
prepared starting froir. the corresponding (2) RS.RS rac »ic 
forms: 



{* ) 2-£t- <2-methoxy-phenoxy ) -beniyiy-morphel lne r 

( - ) 2- (* - ( 2-ine thoxy-phenoxy ) -benryV?-morphol ine ; 

<♦) 2-A-<4-tr±fluoroinethyl-phenoxy)-ben*yi7-morpholine: 

(-) 2-/S-H-trifluoromethyl-phenoxy)-benryJ,?-inorpholines 

<♦> 2-£-t2-n>ethoxy-phenoxy)-benryl/-morpholine methane- 

sulphonate; 

<-) 2-/5-(2-n>ethoxy-phenoxy)-ben»y47-inorpholln« methane- 
sulphonate; 

{*) 2-£- (4-trif lubromethyl-phenoxy)-benzyl/-morpholine 
methanesulphonate; 

<-) 2-/<- i4-trifluoromethyl-phenoxy)-benzyl7-morpholine 
methanesulphonate. 

The optical purity of the (-> 2S,3S- and (-> 2R.3R-2-£- 
- <2-ethoxy-phenoxy) -bemy i7-morphol ine methanesulphonates 
obtained from the U> RS,RS racemic form was determined as 

reported belov. _ 
To a solution of (*) 2S, 3S-2- ^- <2-e thoxy-phenoxy >-ben=yl7. 
-^orpholine base M S> I obtained from the corresponding 
<C) RS.RS diastereoisomerl and ri,S (O.SC 5-1) in anhydrous 
toluene «0 ml) . M-) mer.thcxy-acetyl-chlcride IC.BOmll 
in anhydrous toluene 0 0 ml) was added dropwise under 
vioorous stirring at 1C«C temperature. After stirrinq 
1 hour at room temperature, the reaction was complete and 
the reaction mixture was washed with water, dried over 
sodium sulphate and evaporated to dryness under vacuo . 



The same procedure was applied to the (-) 2R,3R-enantiomer 
obtained from (2) RS,RS 2-£- (2-ethoxy-ph n xy)-b nzyl?- 
.-morpholine. 

Each f the two diaster oisomerie amides so obtained was 
5 analysed by KPIC technique /Partisil PXS 10/25; cyclo- 

hexanetethylacetate 93:7 with 0.151 of isopropylamine.7 to 
give a Retention Time (R.T.) of 15,13 min. and, respecti- 
vely, of 17,23 min. 

The result was in both cases a relative purity » 98.5% 
10 from which art optical puriry fc97% for both the (*) and (-> 
enantiomers may be inferred. 

Example 3 

A solution of 3.8 g (13.3 mmole) of (♦> 2S ,3R-phenyl-glycidic 
acid V( + ) -<<-methyl-phenerhyl amine salt was treated with 

15 6.65 ml (13.3 mmole) of 2K HC1 . The organic acid was extract d 
with diethyl ether and the solvent removed in vacuo after 
drying over Na 2 $0 4 . The residue was dissolved in 70 ml of 
CH 2 C1 2 and 2 ml (14.3 mmcle) of t.ri ethyl amine were added. 
The solution was cooled to 0 C C and 1.36 ml (14.3 mmole) of 

20 ethyl-chlorocarbonate were added dropvise under stirring 

during 1 hr. After 2 hr the solution was slowly added under 
stirring to a suspension of 2.26 g (59.7 mmole) of sodium 
borohydride in 17 ml of absolute ethanoi, ; at 0°C. 
After 0.5 hr the temperature was allowed to rise to room 

25 temperature and stirring was continued overnight. 



The mixture was poured into water and the product extracted 
with CHjC^- ** ter separation on a" flash chromatography 
column (CHC1 3 : CH 3 OH 100:2 as luant) 0.62 g (31%) of 

<♦) 2R,3R-cinnamyl alcohol- 2 , 3-epoxide were obtained as a 
5 colorless oil; frO^* *45.9 e (C 1.5. abs .ethanol ) . 

(Found: C, 71.66; H , 6.71. C 9 H, 0 C> 2 requires C, 71.97; 
R 9 6.71ft)j 

1 H-N.M-R. (CDC1 3 ) J : 3.24 (1H, ddd, -CK-CE 2 0H) , . 

3.76 (1H, dd, CH A H B -OH>, 
10 * 3.94 (1H, d, Ph-CH, J*2.1 Hz), 

4.05 (1H, dd, CH A « B -OH) , 
7.35 <5K, s, Ph)j 
IR (CHC1 3 ) cm" 1 : 3590-3450 (OK) « 1600 r 1490 Carom. C=C) . 
1220, 1060 (Alk-O-Alk, Alk-OH) ? 
15 0.33 g (15.3%) of the starting (-)-(25,3R) phenyl glycidic 
acid were recovered together with 0.92 g (36.5%) of its 
ethyl ester. 

* 

Example 4 

To a solution of 1.77 g (44.3 mnole) of KaOH in 10C itl of 
20 water. 16.4 g (133 mmole) of 2-ethoxy-phenol were added. 
The mixture was stirred at 7C« under nitrogen until the 
solid completely dissolved, and then 6.7 g (44.3.mnole) 
of (♦) 2R,3R-cinnamyl alcohol -2 . 3-epoxide were added in 
10 min. The solution was stirred at 70*C for 2.5 hr and then 
25 poured into 200 ml of IN NaOH at 10-15 c . After extraction 
with CH-C1- the organic solution was washed successively 



with IN NaOH and brine. Elimination of the solvent gav 
10.2 g of <*» 2R,3S-3-(2- thoxy-phenoxy ) 1 , 2-dihydroxy-3- 
-phenylpropane, B *"-B e ; ».p. 87-89* j 

IB <KBr) cm" 1 : 34*0-3380 (OH), 1590, 1490 (arom.C«»C), 
1240 <Ar-0-Alk>. 

Example 5 

To a solution of 10 g <34.6 mmole) of <«►) 2R>3S-3-t2~ 
-ethoxy-phenoxy)-1,2-dihydroxy-3-phenylpropane in 100 »1 
of pyridine,* 6.44 g (34.0 mnole) of 4-nitro-benzoyl- 
chloride in 100 ml of pyridine were added at -10* in 
1.5 hr. After 0.5 hr the solution was poured into a 
fixture of 2 1 of 2N HC1 and 13 00 g of ice and the oily- 
precipitate vas extracted with ethyl acetate. After an 
usual work-up the compound (♦) 2R, 3S-3- <2-ethoxy-phenoxy»- 
-2-hydroxy-i- («-nitro-benzoyloxy) -3-phenylpropane (6.2 g) 

vas obtained as oil. A7j°« *11.? e . 
Sxar.rlc € 

To a solution of 60 g (16.2 mmole) of (->) 2*. 35-3- 12- 
-ethoxy-phenoxy)-2-hydroxy-l- (<-nitro-benzoyloxy) -3- 
-phenylrrcpane and 3.B6 ml (2~.< nmcle) of triethylar.ine 
in 90 ml of CH 2 « 2 , 1.54 ml (2C.0 mnole) of C^SO.Cl w re 
added dropwise at 0-5° and the solution vas kept for 0.5 fc 
at that temperature. After veshinc with 10% HCl and 5% 
KaHC0 3 solutions and water, the solution was dried over 
Na 50^ and the solvent evaporated to dryness. 



After usual work-up the compound (♦) 2F.3S-3-(2- thoxy- 
~phenoxy)-2-mesyloxy-1- <4-nitrobeh2oyloxy)-3-phenylpro- 
pane (7.5 g) was obtained as oil, 03.6*. 

Example 7 

5 A solution of 3.95 g (7.7 mmole) of <*) 2R. 3S-3- (2-ethoxy- 
-phenoxy)-2-roesyloxy-1-<4-nitrobenaoyloxy)-3-phenylpropa- 
ne in 4 0 ml of dioxane and 16 ml of 2N NaOH was stirred for 
4 hr at room temperature. After diluting with 200 ml of 
water the solution was extracted with ethyl acetate and the 

10 organic phase washed with a 5% aqueous solution of NaHC0 3 
then water. After evaporation of the solvent in vacuo the 
residual oily epoxide <-) 2S, 3S-3- <2-ethoxy-phenoxy) -3- 
-phenyl propane 1,2-epexide weighed g. 2.05 (100%) and was 
used as such for the subsequent step* A. 7 £° = -3.1 e . 

1 5 Exa^gle 6 

A solution of 2.05 g (7.6 mmole) of (-) 2S , 3S-3- ( 2-ethoxy- 
-pheaoxy) -3-phenylpropane 1 , 2-epcxioe ir< 50 ml of methancl 
and 30 ml of 32% KK^OH was kept standing in a sealed flash 
for 6 hr. After evaporation of the solvent the residue was 
20 dissolved in ethyl acetate, and 0.52 mi (6 mmr>le) of 

CH 3 SC^H in ID ml of ethyl acetate were added to. the solution 
After 16 hr 2.13 g of a crystalline product («•>) 25,35-1- 
-amino- 3- <2-ethoxy-phenoxy ) -2-hydroxy-3-phenylpropane was 
collected, m.p. 97-99'C, A7j° s *34.4. 



Example 9 

To a solution of 2.13 g (7.4 mmole) of the aminoal ohol 
(*) 2S,3S-1-araino-3-(2-ethoxy-phenoxy)-2-hydr xy-3-phenyl- 
propane and 2.27 ml (16.2 mmole) of triethylamine in 
70 ml of CH 2 C1 2 kept at -5 -10°, 0.64 ml (6.0 mmol ) of 
chloroacetylchloride dissolved in 20 ml of CH 2 Cl 2 were 
added dropvise. After 0.5 hr the solution was washed with 
water, dried ever Ka 2 S0 4 and evaporated to dryness. 
After usual work-up a residue of (*) 2S,3S-1-chloroacetyl- 
amino-3- (2-e : thoxy-phenoxy) -2-hydroxy-3-phenylpropane (2.6 cl 
was obtained as oil. A_7^° = *16.6 e . 1 

Example 10 

To a solution of 2.0 o (18. 0 mmole) of potassium t-butoxide 
in 15 mi of tert-butanol, 3.3 g (9.0 mnole) of (-) 2S.3S-1- 
-chloroacetylatr.ino-3- (2-ethoxy-phenoxy) -2-hydroxy-3-phenyl- 
propane in 4 0 ml of tert-butanol were added at row:, tempe- 
rature in 2 hr. Af-.er a further hour. 61 EC! was added until 
pK «-5 was reached and the solution was evaporated to 
dryness in vacuo . The residue was taker, up with water, the 
solution was neutralized with solid KaHCO- and extract £ 
with ethyl acetate. The eraenic phase was thcrcuchiy washed 
with water, dried over Na 2 S0 4 and the solvent distilled 
in vacuo . An oily residue was obtained of (-) 2S,3S-6-£c- (2- 
-ethoxy-phenoxy)-ben2yl7-inorpholin-3-one (2.6 g), 

A7l°* -21. 2«. 



Example 11 

To a solution of 5*0 9 (15,3 mmole) of (•) 2S, 3S-6- A- <2- 
-ethoxy-phenoxy) -benzy3V-inorpholin-3-one in 200 ml of 
anhydrous toluene, 12*7 ml (45.4 mmole) of 70% toluene 

5 solution of KED-AL <Vitride ) , dilut d with 40 ml of 

anhydrous toluene were added at room temperature in 15 roin. 
After 4 hr the excess RED-AL was decomposed with 20 ml of 
2K KaOH • The organic phase was separated, washed with water, 
dried, and evaporated to dryness. The residue was dissolved 

10 in ethyl acetate and 1.0 ml (15.4 mmole) of CH^O^H was 
added to the solution. After standing overnight at room 
temperature, the solid (*) 2S , 35-2-^"- <2-ethoxy-phenoxy) - 
-ben2yl7-morpholine methanesulphonate was collected by 
filtration? q 4.9 obtained, m.p. 100-1 02*Cj 

1S 3* (KBr)cnT 1 : 3000-2400 (&? 2 ) , 1590-1495 Carom. C=C) , 

1250 (Ar-O-Alk), 1205 (Alk-O-Alk) , 1190, 1040 (S0 3 H) ; 
A?" * -21.61-. 

Example 1 2 

The (-0 25 , 3S-2- i 2-ethoxy-phenoxy ) -benzy^Z-morpholine 
20 (3-2 g) was dissolved in anhydrous ethanol (50 ml), then a 
slight excess cf an ethanolic solution of hydrochloric 
acid was added. The solvent was evaporated to dryness, under 
vacuo and diethyl ether was added to the oily residue* 
The colid obtained after grinding was filtered to give 
25 <♦) 2$. 3S-2- M- <2-ethoxy-phenoxy)-ben2yl7-morpholine-hydro- 
chloride C3.3 g) »up. 138-140*0. 

By proceeding analogously, the following (♦) and (-) 



-?6- 



enantiomer hydrochlorides were obtained: 

(•) 2R,3K-2-^<- (2- thoxyphenoxy)*benzyl7-morpholine* hydro- 
chloride, m.p. 138-l40 e C: 

(-» ) 2-/I - (2-roethoxy-phenoxy) -ben2yi/-nicrpholine* hydro- 
chloride t 

(-) 2-^- (2-njethoxy-phenoxy I -ben2yl7-jr.orpheline - hydrochlo- 
ride; 

(* ) 2-^- C4-trif luoror.e^hyl^phenoxy) -ben2yl/-^crFhzlir.e» 
hydrochloride! and 

(-) 2- (4-trif l-jcrorr.ethyl-phenoxy) -ber.zyl/-rr.orpholiri€ • 
hydrochloride - 

Exerr.r2e 13 

Tablets were prepared, ea::. weiehin? 200 dc and each 
containing 5 r.e of arrive incredier.t, in the manner de- 
scribed below: 

Composition (for ^ 0, 000 tebleif) 

i + ) 2S , f I-«fc5xy-?her.sxy > -ter-rylf-n.orphr line 

rr.ethenesvlphcr.ate . rhe ae>:trc (- ) enEntior:er 
deriving fror the (r) raceme f err:. 5C c 

lactose 1 % T5C c 

Corn starch r 
Talc (powdered) r 
Kagnesiurr. stearate 20 c. 

The (*) 25 , 3S-r- A- I 2-ethoxy-phenoxy I -bensryj/ -norpholir.e 
methanesulphonate , the lactose and half of the com starch 



were mixed, sieved through a 0.55 mm in sh screen. 

30 g f corn starch was dispersed in 300 ml of hot water. 

The mixture of the powders was granulated with th starch 

mucilage obtain d. The granulate was dri d and passed 

through a 1 . 4 ram m sh screen. The rest of the starch was 

added, as alBo the talc and the magnesium stearate. 

A careful blending was performed and the mass was compressed 

into tablets with 8 mm diameter punches. 



CLAIMS 

1. A 2K»3K or 2S,3S enantiomer of a confound of 
formula (I): 




wherein 

K is a C x -C 6 alkoxy group or a trihalomethyl group: and 
the pharmaceutical^ acceptable salts thereof. 

2. A compound according to claim 1, wherein R ie 
methoxy, ethoxy.or trif luoromethyl. 

3. a compound according to claim 1 or 2, wherein the 
enantiomer ie a dextro (+) cnantioroer. 

4. A compound according to claim 1 or 2, wherein the 
enantiomer is a lev© (-) enantiomer. 

5. A compound according to claim 3 ©elected from the 
group consisting of: 

< + ) 2 - [ a- { 2~methoxy-phenoxy ) -benzyl ] -too rpho line ; 

(4 ) 2-[a-( 2-ethoxy-phenoxy) -benzyl ]-morpholine: 

( + ) 2-[a-( 4- trif luoromethyl -phenoxy) -benzyl] -morpholine # 

and pharmaceutical^ acceptable salta thereof. 



6. A compound according to claim 4 eel cted from the 
group consisting of: 

(-)2-[a-{ 2-methoxy-phenoxy) -benzyl ] -morpholine ; 

( - ) 2- [ a - ( 2-e thoxy-phenoxy ) -benzyl ] -morpholine 7 

( - ) 2- [a- ( 4-trif luoromethyl-phenoxy ) -benzyl] -morpholine , 

and pharmaceutically acceptable salts thereof . 

7. A compound according to any one of the preceding 
claims which is a hydrochloride salt. 

8. A compound according to any one of claims 1 to 6 
which is a methanesulphonate salt, 

9. A compound according to claim 5 which is 

{ + ) 2 - [ a— ( 2-ethoxy-phenoxy ) -benzyl ] -morpholine or a 
pharmaceutically acceptable salt thereof. 

10. A coiqpound according to claim 9 which is the 
hydrochloride salt. 

11. A consxmnd according to claim 9 which is the 
methanesulphonate salt* 

12. A process for the preparation of a compound 
according to any one of the preceding claims* which process 
comprises : 

(a) reacting the (±)RS,RS racemic form of a compound of 



30 - 



10 



formula (I), as free base, with an optically active 
acid so obtaining a mixtur of two diaster oisomeric 
salts: 

(b) separating the obtain d salts by crystallisation: 

(c) optionally liberating the dextro < + ) or levo (-} 
enantiomeric base from the respective separated 
salt: and 

(d) optionally salifying the obtained dextro (♦) or 
levo (-) enantiomeric base with a pharmaceutical^ 
acceptable acid, 

13. A process for the preparation of a compound 
according to any one of claims 1 to 11, which process 
comprises: 

(a) reducing the ( + ) or (-) enantiomer of a glycidic 
acid of formula (XX): 





or a derivative thereof f . so btaining the (*) or 
(-) nantiomer or the cinnajnyl alcohol-2 f 3-epoxid 
of formula (III) 



o 

r (12I) 



(b) reacting a (■») or (-) enentlomer of formula (121) 
with a phenol derivative of formula (IV) 

OK ' 

(IV) 



wherein R is as defined in clai.- l,so ctzaining a (-} 
or (-) enantiorcer of fortaula (V) 




(V) 



wherein f: is as defined above; 
(c) esterifying e - ) or ( - ; enanric^er of formula i V ; 
with a carboxylic acid, or a reactive derivative 
thereof, so obtaining a (*) or (•.) enar.tion:er of 



(VI) 



wherein P is as defined above and is the residu 
of a carboxylic acid; 
(d) esterifying a (+) or (-) enantiomer or formula (V2) 
with a sulphonic acid,. or a reactive derivative 
thereof, sc obtaining a (O cr (-) enantiomer of 





(VII) 



wherein R and R x are ae defined above and * 2 is the 
residue of a sulphonie acid; 

(e) making an epoxide from a (♦) or (-) enantiomer of 
S formula (VII) in the presence of a base so obtaining a 
(♦) pr (•) enantiomer of formula (VIII) 



(VIII) 




wherein R is as defined above; 
(f) reacting a (+) or (-) enantiomer of formula (VIII) with 
10 ammonia, so obtaining a (♦) or (-) enantiomer of 

formula (IX) 



(IX) 




wherein R is as defined above; 
(g) reacting a (+) or (-) enantiomer of formula (IX) "with a 
15 compound of formula (X) 



Y-CH 2 -CO-Y 



wherein Y is halogen, so obtaining 
enantiomer of formula (XI) 




(X) 

(♦) or (-) 
(XI) 



wher in Randy ar ae defined above; 
<h) cydiiing (4) r (-) enantiomer of formula (XI) 

eo obtaining a (+) or (-) enantiom r of formula (XXI) 




(XII ) 



wherein R is as defined above j and 
(i) reducing a (+) or (-) enantiomer of formula (XII) 

so obtaining a (+) or (-) enantiomer of f ormula (I> 
and, if desired, converting the obtained 2R,3R or 
2S,3S enantiomer of formula (I) into a pharmaceutic- 
al^ acceptable salt thereof. 

14. A pharmaceutical con^osition comprising a 
confound according to any one of the claims 1 to 11 as 
active ingredient and a pharmaceutical^ acceptable 
carrier and/or diluent. 

15. A con?>ound according to claim 1 for use In a 
method of treatment of the human or animal body by 
therapy. 

16. A coit5>ound according to claim 15 for use ae an 
ant i -depress ant. 



17. A compound according to claim 15 for use in 
treating sleep disorders or e a minor tranquilizer. 

IB. A process for the preparation f a cotqpound aa 
claimed in claim 1, said process being substantially as 
hereinbefore described in Kxaiqple 2, Examples 3 to XI 
together or Bxanples 3 to 12 together. 

19. A pharmaceutical composition substantially as 
hereinbefore described in Example 13« 

20. A 2R,3R or 2S,3S enantiomer of a compound of 
formula (I) as defined in claim 1 and bioprecursors thereof 
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